Origins of Cerebral Edema: Implications for Spaceflight-Associated Neuro-Ocular Syndrome.
Spaceflight-associated neuro-ocular syndrome (SANS) was first described in 2011 and is associated with structural ocular changes found to occur in astronauts after long-duration missions. Despite multiple insufficient potential terrestrial models, an understanding of the etiology has yet to be described. A systematic review was conducted on literature published about the pathophysiology of cerebral edema. Databases searched include PubMed, Scopus, and the Texas Medical Center Online Library. This information was then applied to create theories on mechanisms on SANS etiology. Cerebral edema occurs through 2 general mechanisms: redistribution of ions and water intracellularly and displacement of ions and water from the vascular compartment to the brain parenchyma. These processes occur through interconnected endocrine and inflammatory pathways and involve mediators such as cytokines, matrix metalloproteases, nitric oxide, and free radicals. The pathways ultimately lead to a violation of cellular membrane ionic gradients and blood-brain barrier degradation. By applying the principles of cerebral edema pathophysiology to the optic disc edema (ODE) see in SANS, several theories regarding its etiology can be formed. Venous stasis may lead to ODE through venous and capillary distension and leak, as well as relative hypoxia and insufficient ATP substrate delivery causing axoplasmic flow stasis and local oxidative stress. Using the pathophysiology of cerebral edema as a model, hypotheses can be inferred as to the etiology of ODE in SANS. Further studies are needed to determine the presence and contribution of local vascular stasis and resulting inflammation and oxidative stress to the pathophysiology of SANS.